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Circuit for driving a display paneJ ' 05.11.2002 



ep °-o Ql 



comprises . mab[ °«ce, corap rising . ^ 

° mpnSeS a PMty of tows and columns. 



15 



20 



25 



30 



sxtoadiag aa perio<1 of ^ *™ «-«* * -a* dispiay redlKe<1 
Pictore taformadon. *" ' ,B — - ° r a — ■ «f storage confcta ao 

of *. pixels ta> fc « *« row, which may .horror, «. 



aisplayfag aa image. "° «*• oalpa, fl™ , ^ ^ 

^^^^^^^^^ 
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circuit comprising: ° 5, 1 1 2002 

an input for receiving an input signal comprising pixel value, fhr«, , 

deterrmmng a light output of a pixel; 
5 " a memory for storing the received pixel values; 

processing circuitry for analysing the pixel values in each of the pluralitv nf 

--^^s;rr"" ,, "'--*'-»'---* 

20 refers to a part of the frame. OT field 

Pixels in a* ^ because fte ^tu^ mCreaSei ° 

m . , tJ P manFRC °y cle «w* are generated from one CRT frame A 

modulated hne-pulse generator is coupled to the flat ~nr 7 u CKllrame ' A 
generates a hue pulse at an end of u % * * ^P" 186 *» L ft 

Thehnepulsehlt^ 

egister contaming four values. A multiplier selects a 
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differemo^ofthefc^^^ 05.11.2002 

* fan. oteuit, «hc „ aTr " pa " OT - 

P-'value taaMrow , butonttevaIue 8toredin ^™ d 7 n °« d ^o»a«l e a stoDe 
pucel in that column on qj- g^j The maxim • P ° lOTiymttes ™=*Mittumsa 

a»d *. driving aigna, m oniy ^ ™ e r <=>"=<<> °f LCD frames is feed, 

0» to lb* an intrinsic effMt J' ' e - « « °* ™» toown ounui. relies 0 „ 

bansmbodimanlofaemvailion it, 

«omd during analyaia. " ' *"" and constant* • 

^^cnnpriae.^ 

herein tte oimuiuy j, d * ^ bemg a number <* *• <*»* periods, 
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^'^^^P^^esoftheinputsignalintooutputpixelvalues 
8 row, whereby the subsrgnals cany information about the respective row 
5 tan . Th e number of perioca during which pM h ^ fa fte ™* 

*>m *e one LlH 

**.-».*-li.*.« tall(l- . 11-| , fch 
>0 desenbedinth ^ ° bj ' TC ' 0f ^oeof OreBnd' 

diapiay pane, tnT ""^ " ""^"^ fa ** «*• °evice compriaaa a 

^^^wtotaaeircrutaccordingtotbetavennoniaproaent 

_ ,,, ^^"^l^lue advantage of baying a higher light output* 

*~*««« *- of dispiaypaneia, «. wU, ,ead to linereaal 

the lifetime of the display panel. mcrease m 

- receiving an input signal comprising pixel values for the plurality of rows in . 

storing the received pixel values in a memory, 
analysing the pixel values in each of the plurality of rows, 

forsuostautiallyaduranonofarowtimebemga^ 

—ws^^ 



25 



30 
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wi^^^^^^ 05.H.2002 

correspondingpix *™i'T 

concurrently addressed. 1 '° WS that "» n °< 

The invention is defined by the independent claims Th. H 
define advantageons embodiments. ™clauns. The dependent olainia 



-oeaeoo^t^rj^^^ — component, adispUy 



20 



Than, a p.nmhty of -^Ctt^ T^* ^ "* iS 
U thenumberof pixels i,,,^ ^ * *" 

30 dUphrypaoefe which oan be drivenin 7 f S °" 6 ° alS - &an ""- «• 

dispiaya. Farmer any „,h er di spjp ^TZ! ^ Md 

" ^ «— *. and or wmch 1 ^ ^ T" « " **" ~ 
apply this circuit. ,8ht """H *" *Mtassing, may 
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Fig. 1 is a schematic diagram in which a driver circuit 1 accordine tn * 
invention is depicted, connected to a display device 2 m ™ T , 
invmh . ,. "»P«yaevice2.Itt many embodiments of the 

utvenhon, the dnver ,. win ^ "» 

5 fc=P«ofagn>pWc ! card,driwnganexte m , 1 ,r , CTO * 1 can 

,„„ . * 8 311 exte «al *sphy device 2. The display device 7 

mcc.iporate sa di S playpa ne !3.TI,edi S playp m eI3i s , m »«v J - , W<teVTO2 
columns of light generating pixels A pixel IMs a ^ t display panel, with rows and 

i denotes the row nnntber f Z 1 ~ ^ " d OT<! '<>»• 

assnmedd.atJreZ , ^^^^^-.''wfflbe 

^can, f orexnnap,e.he^ror:e:~ e ^^ 

ThepictuireonmemsplaypanelSisbmltuprowbvrowTh.H- , 
comprises a data driver 4 en™™ • y ™ e dlspla > r device 2 

u*ia unver 4, comprising as many output stages 5 as th*~ o~ , 
The data driver 4 in , re 818 c °lumns, i.e. n. 

*« V, aonaaUy conges n snb-signals tha, am ^^727 "T ^ 
over tatparate data lines are also possible Th. • , . ^ * 2 m paraUeI 

0 necestary. A select driver 7 7, PaIaUe ' COTV,,ttr 6 " «* 

^^.enae^g^ IcMt8tode ^ ewhmtoseiM= ^ 

add^M.n^and^evennunrbe.drowsa^anbseqnen.lyaddresaedinh.n, 
selecdrive 7 n "*-**"" ffl **- is only one data driver 4 and 
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r yb °^ rtj ^ to ^^-a«p«iLp« ton , i „ , 05n - 2002 

ft. color sub-pi^ fa , row „ * PMm m »» option, wherein each of 

well a, to monoetoonte displays bITT ^ •*** - 

5 onreo^e^I^^CrTr 6 '"^ - ^^ 
«• -eh there are several video agnail - P-* 

P- of. We, and wherein .here I^^™* ^ ^ *— 3 

concurrently. ^ ° fselec ' *" "X data drivers operating 

^.add^ attte ^ etoe ™\^^^).^ftanof fll erow si naa a , S e t 

uprising the other ha* ^ sub o ~ PmmS °" '"""^ "™ " ' 

consonantly apphed to ^ co^J? „ , ° 0m, ' M ' te 0n *» 1 **° «8hal V, are 

*— « » fte sstne «hn, The o^pa, ! *" ™' ™ " "* ta, « * 

^^tonttd^Jrof^ 

P«on wttl reeognise ^ fc * ™> - - W l«t dehnl, aa to aWIed 

toplaypanel. *"* <» ""fr <» -PP** tothe driving of a mnlnsoan 

' obaervedto.aon.ediapCrvt T S ^' 0SetoWro -»« 
»*— bianiring fa J* '^T* *» leaving the rest as a 

"^'-Here.tonntehe.veen^oltr """^ ^^-^""mber 

-wsntananteeou^sto Wtoe,,. However I D r WftmeSf0rail0f,, » 
"» is smaller. He difietanee eons«„ , ""ctonenh, are possible, in whieh to, 

vmieals^fa^^^^^^al.Baohpnlsefato 
^^V sy ncs, g na, s «„tonnnngconhn,eireni, 8thattneselect 



I 



PHNL02 1 094EPP 



8 05.11.2002 



!*• s»t-signals in the composite output video signs! v, comprise discrete 
ptxe, vah.es between 0 and a maxim™ vatae, for exanple 25s . ^ valuK ^ 

b. dr.™. ,, ^ !ight Th0& ^ ^ fc * 

panel 3 are pulse width modulated with the v„l„„, „<•». ,. • ro ™e<Usplay 



sign.! V ao • ! h ' ^ " *** ^ ' video 

20 compnses pixel vaiues, U. intensity values for tadivjdual " T* V ' 
«deo stgnal V, can be a muMptec of the sub-snpals, or i, can be „ ae > 

descnptton will assume fcat tte ^ 8-P-x.dk,. Tins 

input video signal V, one frame * a nm, ""^ m ° mi,,0Site 

As is therefor the composite input video signal V,. me sub-signals in (he 

input row time J™ synchmnaation sigrtai Hayno,. referred to as 

mputmwhmew,,. .s constant, for example equal to 256 clock pnlaea Thus tfft.- . 
signals to the driver cireuitlw™..!. , ' 1,16 mput 

er cncmt 1 were to be prowded to the display device 2 directly, the 
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10 



15 



maximum time during which an output staee 5 can • , 

theinputhorizonta, synchronisation 

For this purpose, the driver circuit 1 comprises a frame buffer 9 anH 
processmg circuitry 10. An incoming frame of video JL c I 
video signal V, is stored in the frame buf fer l ^^JT 

circuitry 10 then calculates new row t by processing circuitry 10. The 

--theoutputh^™!^ 

pix_clk 2 . ^omsahon S1 gaal Hsync, and output pixel clock signal 

Pixel values S(j , i s stored ^ frame buffer ^ The . * ^ ^ com P™*S * * n 

rtrrr — ===S=r- 

(1) 



values: 

m 



(2) 



20 



25 



30 



Assuming that no virtual blanking interval is to h P u#» 

t-dk 2 J-L. 

S (3) 
Row times W (i) are calculated for each row i, as: 
W0='_c/* 2 -h„ i—\,..tn 

_ (4) 
From equation (4), it can be seen that the total frame t.W,w -a 
rowsmproportiontomemax^^ 

synchromsahon signals Hsync. is required. It is advantageous if L of T „ 
sameoutputpixelclocksigualpix clk 2 for a fi™, , geOUSlfeachofthe P^«^the 

gn prx_clk 2 for a frame to ensure that the ratios of light output of 
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each pixel within aframe remain in line with the ratios inth,i ♦ 

V] m me rahos m mput composite video signal 

F0r * e reason, if fte^^^ 
clock period tjHk, for each of the fields within that frame. 

^ fterow ™ ftto Wshe S ,m a xta lran p i xe,value g e Kfll e,o ng e S « row 
'' «- - -e been poasiMe ,o analyse a number of executive fries 

^^^^^^^^^^^^ 
10 this would require several frame buffets 9. nuonauy, 

TiepM ™ attem ^»™P»clvdtremarewis^ (iri veufortlreftll 
^7^-^^~-.^„o ta eis.Wed».B y ^^ 

pulse has now raoreased, the ne. effect is tha, pixels „ ^ longer 

sacnuced.meffeot creating a virtual blanking interval 
hand, « « Ple,toStaP ^ teto * Ci ^ 10 .fe^letoavoidl»vm 8to 

^^^^^10sel^ t h. V ah Kl n aM1 a bbte ^ Mdo ^ (0 P Bie J 
^^-^endurat^aarea^^^^^^^^^ 

t ^"^^•^^^^eof.voidingr^imyohaugingclcclc ' 
fro,u«o,es beuveenfraree, Indus erebodimen, ft e driver circuit , iaaLgedT*^ 

^^**^^anun»»ofo I oe iperi oda^ou^fr; pl ^ ft 17 
^^-©.^usurgsuohasnreo^^th.^^^^ 
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puke with . pulse ^ f* 1 * ' W a value is detent „ , 

■"•"nntafag to vsiuo of to smphuufe of 1. f ° M ^ SUb " si ^ 

ieveutiou. ° mte ° S "" ,S P«n>le by the driver eta*, , of 

o A . 

Heyao,, mi to vah.es of to four subJLH s sigod 

•metrislSnK^ttei S * row - , - I - rt «»«umedth,tto6ame 
oftaputpixo, eiooksigoajpix dh^T „ Tb " ,l " ,I, "" h »*« "I^dperiods 

fact that 

Pie been greatly decreased to simpUfy &e exanipfe 
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J=l 


J=2 


J=3 


J=4 




51 


205 


51 


26 


i=2 


179 


177 


230 


128 


|i=3 ~j 


154 


77 


102 j 


256 



The values in table 1 are stored in frame buffer 9 Usina eauatinn m , • 

5 circuitry 10 detennines the maximum pixel value in eaf * ' ^ ^ ^ 

^xu^u pixel value in each row, i.e. h=r205 93n 
the total of the maximum pixel values i, ^ . • ] ' ^ 

pixel values is determined, i.e. S = 205 + 230 + - <oi a 

output clockperiod time is detennined as 15 ms/691 - 0 022 vT 

Wg.2B furthermore shows the output signals nft^^- • . 
10 thecolumnsj=i 23 4 forHrivin * « ut P utsl 8«als of the driver cncmt 1, present at 

p Mty „ f Jill ;r. 8ffieimM ^ no,exchde * e ^«^ 

P ty of such elemalte . The invention can be implemented by means ofhanW 

hardware. The mere fact that certain measures are recited in mutually 



20 
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^ dep^, cIafas ^ M J 3 05.1 ,.2002 

used to advantage. eomBiiatioii of these measures catmot be 
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CLAIMS: 05.11.2002 

EPO - DG 1 

-& 11 2002 



L C ^ tf ° rdrivin eadisplaypan e lthatco m prise Sam5 ,tw * • 

a pluralily of _ ^ „ lumns> fc c ^2™ ° f P1XelS ' *" 

a memory for storing the received pixel values- 

a video oityut for suppl™,. an „„,„,„ ■ , s a row, and 

wherein the processing circuitry is arranned j . • 

>«* one pixe, value hotn ami uZZT 7 7"" *" 41 *^—- 

««rin gUut ro„ tta , 

15 

row onto. ^Tdt " hercta * — ^ - ~ - the 

m — ycon^ovecannnther:,:::::^ 
3 

Circuit according to claim 1 wh^™,^ • - 

^eachrowu^depeLceon .J^Z^I™"*"^'*' 
<ne suhee, of rows being addressed during ^ row ~ ' *" **■ fc 
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10 



xwvingacIOCJc penod, each pulse width in the nulse wiHth 

tte clock period of a fiLe to a 17 7- " Cit0Uil,y " to « 

8 - Circuit according to claim 1, arranged to generate vi a <*. 

— — — *-.«.^rc.t^r"~ 

storing the received pixel values in a memory, 
analysing the pixel values in each of the plurality of rows- 

^stantia^ 

ly duration of a row tune bemg a time period for addressing a row; and 

suhsetofrowsi:^^^^ 



ma 



30 
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wherein, during analog tbep^, 05.11.2002 
-bsetofrows being addressed during & at^ ^ ^ ^ ^ ^ ^ 
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ABSTRACT: ? 05.11.2002 

EPO - DG 1 

~ 8 - 11 2002 



value ( Sij ) detemuning a light output of a pixel jJ ' ^ 

a memory (9) for storing the received pixel values ( Sij ) 
- Process ^ ci ^^(10)forand y smgthepixelvalu es '( Si ,) ineachofthe 

o^^ 

a video output for supplying an output signal (V 2 ) comprising output pixel 
values to pixels^) in the subset ofrows(i) being addressed nLZL 



Fig. 1 
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FIG.2A 



Hsync 1 

J=2 
j=3 

j=4 




FIG.2B 



pix_clk 2 



